Abstract. We are giving tables of quasi-alternating knots with 8 ≤ n ≤ 12 crossings. As the obstructions for a knot to be quasialternating we used homology thickness with regards to Khovanov homology, odd homology, and Heegaard-Floer homology HF K. Except knots which are homology thick, so cannot be quasialternating, by using the results of our computations [JaSa1], for one of knots which are homology thin, knot 11n50, J. Greene proved that it is not quasi-alternating, so this is the first example of homologically thin knot which is not quasi-alternating [Gr]. In this paper we provide a few more candidates for homology thin knots for which the method used by J. Greene cannot be used to prove that they are not quasialternating. All computations were performed by A. Shumakovitch's program KhoHo, the program Knotscape, the package Knot Atlas by Dror Bar-Natan, and our program LinKnot.
Introduction
In this paper we present the tables of quasi-alternating (short QA) knots with 8 ≤ n ≤ 12 crossings based on the thickness of Khovanov homology Kh [Kh1] and odd Khovanov homology Kh ′ [OzRaSz] and analyzing their minimal diagrams. Our motivation stems from the fact that such QA-knot tables are not available from some other sources, so they can be used by all knot theorists interested for QA knots. Also, they will maybe stimulate the attempts to prove that some homology thin knots (so called "candidates" for homology thin knots which are not QA) are indeed not QA.
C. Manolescu and P. Ozsváth show that both Khovanov homology Kh and HeegaardFloer homology HF K can be used to detect links which are not QA. Quasi-alternating links are Khovanov homologically σ-thin (over Z) and HF K homologically σ-thin (over Z/2Z) [MaOz] . The same property extends to odd Khovanov homology Kh ′ [OzRaSz] and we will use this property in the rest of the paper. A knot or link is called homologically thin (without qualification), if it is simultaneously thin with respect to Kh, HF K, and Kh ′ [Gr, Def. 1.2] .
Definition 1.1. The set Q of quasi-alternating links is the smallest set of links such that • the unknot is in Q;
• if the link L has a diagram D with a crossing c such that (1) both smoothings of c, L 0 and L ∞ , are in Q;
then L is in Q. We say that a crossing c satisfying the properties above is a quasi-alternating crossing of the diagram D or that D is quasi-alternating at the crossing c [OzSz, ChKo1] .
The recursive definition makes it difficult to determine if a knot is quasi-alternating. It is a challenge to find candidates for homologically thin knots that are not QA. For a long time, knots 9 46 = 3, 3, −3 and 10 140 = 4, 3, −3 have been the main candidates. However, according to A. Shumakovitch's computations [Sh2] they are not QA, since are Kh ′ -thick (meaning, they have torsion in their odd Khovanov homology groups), although they are both HF K and Kh-thin. By using the method based on Donaldsons celebrated Theorem A, which asserts that the intersection pairing of a smooth, closed, negative definite 4-manifold is diagonalizable [Don] , J. Greene proved that homology thin knot 11n 50 = −2 2, 2 2, 3 is not QA. According to Theorem 1 [ChKo1] , quasi-alternating links with a higher number of crossings can be obtained as extension of links which are already recognized as quasi-alternating [ChKo1, Wi] .
Consider the crossing c in Definition 1 as 2-tangle with marked endpoints. Using Conway's notation for rational tangles, let ε(c) = ±1, according to whether the overstrand has positive or negative slope. We will say that a rational 2-tangle τ = C(a 1 , . . . , a m ) extends c if τ contains c and ε(c) · a i ≥ 1 for i = 1, . . . , m. In particular, τ is an alternating rational tangle. Theorem 1.2. If L is a quasi-alternating link, let L ′ be obtained by replacing any quasialternating crossing c with an alternating rational tangle that extends c. Then L ′ is quasialternating [ChKo1] .
In this paper we give complete computational results for QA knots up to 12 crossings and the examples of QA knots with at least two different minimal diagrams, where one is QA and the other is not. We provide examples of knots and links (short KLs) with n ≤ 12 crossings which are homologically thin and have no minimal quasi-alternating diagrams. In the first version of this paper we proposed these KLs as the candidates for prime homologically thin links that are not QA, and J. Greene proved that knot 11n 50 is not QA [Gr] . Using the method described in his paper it can also be shown that the link L11n 90 is not QA, although 2. Quasi-alternating knots up to 12 crossings
Since an homologically thick knot cannot be QA, we first selected knots which are homologically thin. Table 1 gives an overview of the numbers of non-alternating knots with 8 ≤ n ≤ 12 crossings and how many among them are homologically thin: Among the knots up to n = 11 crossings, the following six knots are Kh-homologically thin [Sh1] and have a minimal diagram which is not QA:
3, 3, −3 10 140 4, 3, −3 11n 139 5, 3, −3 11n 107 −2 1 2, 3, 3 11n 50 −2 2, 2 2, 3 11n 65 (3, −2 1) (2 1, 2) Table 2 . Table 2 contain the Conway symbols of these knots. Four of them, 9 46 , 10 140 , 11n 139 , and 11n 107 are Kh ′ -thick [Sh2] , so they are not QA. The knot 11n 65 has two minimal diagrams: (3, −2 1) (2 1, 2) (Fig. 1a) and 6 * 2.2 1. − 2 0. − 1. − 2 (Fig. 1b) . The first diagram is not QA, and the second is QA. By smoothing at the crossing c, the second diagram resolves into unknot and QA link (2, 2+) − (2 1, 2), which resolves into QA knots 3, 2 1, −2 and 2 1 1, 2 1, −2 by smoothing the crossing c 1 (Fig. 1c) . Moreover, all minimal KL diagrams of the family derived from knot 11n 65 , (3, −2 1) (p 1, 2) and 6 * 2.p 1. − 2 0. − 1. − 2 (p ≥ 2) which represent the same KL have this property: the first is not QA, and the other is QA.
Even columns in
12-crossing knots 12n 196 = (−3 1, 3) (2 1, 2) = 6 * 2.2 0 : −30.3, 12n 393 = 8 * 2.2 0 : −2 1 0 = 102 * 20 : 2 0 :: . − 1. − 1. − 1 and 12n 397 = 2 1 1 : −2 1 0 : 2 0 have another minimal diagram which is QA, and the knots given in Table 3 are candidates for homologically thin non-QA knots. 
Tables of quasi-alternating knots up to 12 crossings
In the following tables are given QA knots with 8 ≤ n ≤ 12 crossings. Every knot with 8 ≤ n ≤ 10 crossings is given by its classical symbol and in Conway notation, and every knot with 11 ≤ n ≤ 12 crossings with its DT (Dowker-Thistlethwaite or Knotscape) symbol and in Conway notation. 8 20 3, 2 1, −2 8 21 2 1, 2 1, −2 9 43 2 1 1, 3, −2 9 44 2 2, 2 1, −2 9 45 2 1 1, 2 1, −2 9 47 8 * − 2 0 9 48 2 1, 2 1, −3 9 49 −2 0 : −2 0 : −2 0 10 125 5, 2 1, −2 10 126 4 1, 3, −2 10 127 4 1, 2 1, −2 10 129 3 2, 2 1, −2 10 130 3 1 1, 3, −2 10 131 3 1 1, 2 1, −2 10 133 2 3, 2 1, −2 10 134 2 2 1, 3, −2 10 135 2 2 1, 2 1, −2 10 137 2 2, 2 1 1, −2 10 138 2 1 1, 2 1 1, −2 10 141 4, 2 1, −3 10 142 3 1, 3, −2 − 1 10 143 3 1, 3, −3 10 144 3 1, 2 1, −3 10 146 2 2, 2 1, −3 10 147 2 1 1, 3, −3 10 148 (3, 2) (3, −2) 10 149 (3, 2) (2 1, −2) 10 150 (2 1, 2) (3, −2) 10 151 (2 1, 2) (2 1, −2) 10 155 −3 : 2 : 2 10 156 −3 : 2 : 20 10 157 −3 : 2 0 : 2 0 10 158 −3 0 : 2 : 2 10 159 −3 0 : 2 : 2 0 10 160 −3 0 : 2 0 : 2 0 10 162 −3 0 : −2 0 : −2 0 10 163 8 * − 3 0 10 164 8 * 2 : −2 0 10 165
2 1 2, 3, −3 K11n108 −3 0 : 2 1 : 2 K11n109 −2 − 1 0 : −3 0 : −2 0 K11n110 −2 − 1 − 1 0 : 2 : 2 0 K11n112 −2 − 1 − 1 0 : 2 : 2 K11n113 −2 − 2 : 2 : 2 K11n114 −4 : 2 : 2 0 K11n115 −2 − 2 : 2 0 : 2 0 K11n117 −4 0 : 2 0 : 2 0 K11n118 2 0. − 3. − 2 0.2 K11n119 8 * 2 1 :: 
.2 1. − 2 − 1.2 1 K12n150 2 1 1 1 1 1, −2 − 1, 2 K12n151 2 1 1 1 1 1, 2 1, −2 K12n152 2 1 1 1 1 1, −2 − 1, −2 K12n154 2 2 3, 2 1, −2 K12n155 2 2 3, −2 − 1, −2 K12n157 (2 1, 2 1 + 1) (2 1, −2) K12n158 (2 1, 2 1 + 1) (−2 − 1, −2) K12n159 2 2 2 1, −2 − 1, 2 K12n160 2 2 1 1 1, −2 − 1, 2 K12n161 2 2 1 1 1, 2 1, −2 K12n162 2 2 1 1 1, −2 − 1, −2 K12n163 2 1 2 1 1, −2 − 1, 2 K12n164 2 1 2 1 1, 2 1, −2 K12n165 2 1 2 1 1, −2 − 1, −2 K12n166 4 2 1, −2 − 1, 2 K12n167 4 2 1, 2 1, −2 K12n168 4 2 1, −2 − 1, −2 K12n169 3 1 2 1, −2 − 1, 2 K12n170 3 1 2 1, 2 1, −2 K12n171 3 1 2 1, −2 − 1, −2 K12n173 (2 1, −2) : 2 0 : 2 0 K12n269 (2 2, 2) (−3, 2 1) K12n270 (2 2, 2) (3, −2 − 1)
−2 − 3, 2 1 1, 2 1 K12n338 2 2 1, 4, −2 − 1 K12n339 2 2 1, −4, 2 1 K12n341 2 2 1, 3 1, −2 − 1 K12n342 2 2 1, −3 − 1, 2 1 K12n343 −2 − 2 − 1, 3 1, 2 1 K12n344 (3 1, −2 − 1) (3, 2) K12n345 (−3 − 1, 2 1) (3, 2) K12n347 2 3, 3 1, −2 − 1 K12n348 −2 − 1 : 3 0 : 2 1 0 K12n350 2 1 : −3 0 : 2 1 0 K12n353 −2 − 1 − 1 0 : −2 − 1 0 : 
